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Introduction
This paper is deliberately narrowly focused. It does not deal with a large number of important issues in the fascinating and constantly evolving field of corporate strategy. It contributes, as do the other papers in this issue, to the mosaic which somehow defines the elusive concept of corporate strategy. As is so often true in emerging fields, no one has yet been able to define the concept and identify the elements in a way that is satisfactory to all people who consider themselves to be in the field. Nonetheless, the substantive work represented by all the articles in this issue attests to the constantly evolving nature of the field and each contributes to this evolution.
The work discussed in this paper is a small piece of the strategic planning domain and deals not at all with the process of planning but rather with one piece of substantive content that organizations are using to create strategic moves that will help them deal successfully with the future. The work discussed here is part of a project that is ongoing in the Sloan School. It logically follows from Chandler's 5 classic study "Strategy and Structure" written at MIT in 1962. Chandler's book, which has been through eleven printings in the intervening years, is an example of the richness and complexity of the field of corporate strategy.
In this work, among other things, Chandler developed omne of the first notions of causality and balance in organizational processes and structure.
He observed that in his sample of organizations the organization structure of the firm was changed to follow the strategy the firm was pursuing. For example, as executives at DuPont in 1919 decided on a strategy of aggressively extending their business out of munitions and into industrial chemicals they changed DuPont's organization structure and reporting relationships to reflect this strategic change.
In a broadly analogous way, it is generally believed today that in successful firms, information technology should be managed to support business strategy and must fit the current organization structure.
However, the main argument of this article is that this previously perceived one-way view is too limited. Beyond the use of information technology to support the existing business strategy is the opportunity of using information technology, proactively, to create new opportunities for the business. These new strategic opportunities are being created by a broad range of information technologies. They not only lead to new markets and new products but also provide whole new ways to manage the firm.
This double linkage of information technology supporting the business strategies and information technology creating opportunites for new business strategy is an important phenomenon. It now appears to provide successful firms with a powerful competitive weapon in their strategic maneuvering to find ways of providing their shareholders with decent returns. Before developing the main argument it is necessary to step back and define some terminology and identify some of the background events that are making these changes possible. Looked at in retrospect, this is not surprising. In our view, computer-based systems have passed through three separate "eras" of use.
The first two of these -during which almost all of the published research data has been gathered -were concerned primarily with computerization of the paperwork processes of the firm. One would expect few changes in an organization to be caused merely by changes in the way paperwork is processed. In the first era accounting functions were automated. In the second, during the mid to late sixties, the emphasis changed from systems aiding the accountant to systems aiding first-line operational personnel. In this era, manufacturing control systems and on-line order-entry systems were instituted. As in the first era, most of the second wave of systems merely enabled companies to process paperwork faster and more accurately.
The Third Era
During the past several years, however, a "third wave" of computer applications has begun to sweep in. In contrast to the earlier two eras, in which accounting and operational systems previously carried out by clerks and first line supervisors were automated, this third era of applications focuses on providing information to middle 9 and top managementl5 and on facilitating both data analysis and communication of analytic results and other facts. This era can be termed the "information-communication" application era and is the one fueling the strategic changes commented on in the next section.
This third wave of applications has been engendered by profound changes in the technology (both hardware and software). A major result of the increasingly powerful and diversified technology (of which we say 1980. Of the more than 2,000,000 personal computers sold some 70% are guesstimated (Toong and Gupta) 18 to be in the hands.of professionals, many of whom are managers. This change in "literacy" is one of the facts driving us into the information era. data, competitive data, economic data). These firms have perceived an expanding market for their services and have moved aggressively to exploit this market. As a result, there are several thousand data bases containing the type of market, competitive, economic forecast, industry forecast, and other data which is perhaps even more useful to management levels above the first line supervisor than is the internally generated data. This data is provided, for a fee, in machine-readable format to be easily added to a company's computer systems.
As a result of these four trends, managers today have available to them, cost-effective hardware, communication capability, software systems, and increasingly, the data necessary to allow them to be more informed than ever before in planning and monitoring the progress of their organizations. Equally significant, is the managers' capability to communicate both raw data and the result of the analyses through communication networks, such as an organization's electronic mail system and through presentation aids such as color graphics terminals. Most important, their ability to use this technology without a costly investment of both time and financial resources has been strikingly enhanced. We currently stand, we believe, at merely the "diaper" stage of the evolution of these technologies and their applications.
The new, third-wave of applications made feasible by these technological changes is impressive. To illustrate a few of the most significant of these, we have the following:
-The advent of "robotics" in the factory which will have a significant impact on the labor force.
-The increasing use of "decision support systems" at middle management and staff levels which is affecting both the process and content of decision making on semi-structured tasks. -The recent evolution of "executive databases" a specific type of "information data base," now providing access by top executives to both internal and external data. This allows these executives to access data, and to perform analytic processes or to browse through the data themselves where they find this useful rather than having to delegate these functions to their staffs and thus lose direct contact.
-The rapidly growing implementation of "electronic mail" systems in many major corporations which allows effective point to point communication of messages, and the almost as quickly evolving development of electronic networks to allow inter-organizational communication.
-The not-as-rapid, but clearly evideit, growth of many-to-many communication nets within corporations which allow a person to simultaneously communicate with others who share common interests (e.g., Procter & Gamble's research network, or IBM's VNET).
These examples are merely illustrative of the applications that are being instituted as the new technology becomes more widely available.
This technology is now at a level of cost that permits its use in ways not previously possible. Most importantly, the technology now affects management and its actions as well as products and their markets. It has gone beyond the mere paperwork processing functions of the firm.
Our basic proposition, which we now go on to discuss is that this new technological era, with its concommitant applications, has major implications for the strategic positioning of the organization. At the very least it offers opportunities to manage the firm in increasingly efficient and effective ways. The technology can be harnessed more significantly, however, when it is carefully focussed on those aspects of the firm which are particularly important to its strategy. Such support for aspects of the business that have strategic significance offers the opportunity to stay positioned with, or ahead of, one's key competitors.
Our proposition, however, goes beyond the support of existing business strategies to the creation, through the innovative use of technology, of new corporate strategic moves. These moves can be into new products, new markets or the ability to so alter the cost structure of the firm as to put it in a whole new competitive position.
Conceptual Structure
The proposition enunciated above can be put in diagrammatic form as is shown in Exhibit 1. We would submit that at this point in time there are two principal driving forces which affect organizational strategies, personnel, processes, structure and technology. The external environment and the technology are two powerful forces that will put the other elements of an organization's processes, people, and structure into motion. This resulting motion is necessary to maintain the balance required for a firm to be effective. This conceptual structure follows directly from the pioneering theoretical and empirical work done by 
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/ it seems to us that it is much of what makes some firms thrive and others with an identical structure and similar in most other respects, merely survive. Schein's workl6 in this area has convinced us that this is a necessary explicit addition to Chandler's structural forces.
Some Illustrations of Significant Change
We have seen few published reports of significant changes in the structure and processes of organizations as a result of information technology since Leavitt and Whistler wrote in 1968. Robey, Bjorn
Anderson, and a few others have noted some changes but they are far from widespread or corporation-shaking. This lack of change -as noted above -is due primarily to the way computer technology was designed and used during most of the past quarter century. The third era technology, however, is entirely different. As a result, we believe we see strong early indications that technology is now a very significant driving force which is impacting the other four elements in the conceptual model in Exhibit 1. Some examples of this are:
-The advent and growth of information databases at functional staff levels (marketing, purchasing, finance, personnel) appears to be having two, quite different effects in companies we have observed. In some, information formerly available only to a very small number of central staff people is now widely accessible by others throughout the corporation. In these organizations, since information is "power", it can be assumed that some of the power previously held closely by the marketing, purchasing, etc., staff is now more widely dispersed throughout the organization. Greater access to data appears to be changing some of the roles in these organizations.
In other corporations almost exactly the opposite is happening.
There, a centralized information data base is being developed, formed with data previously stored locally and accessible only by the local organizations. The central staff people now are able to provide increasingly more effective guidelines for local action (thereby constraining local action) and -even more constraining -get actively involved in what formerly were local decisionmaking processes. Again, processes and roles are shifting.
-We have not actively studied electronic mail. However, senior managers using it stress that their -and their organization's communication patterns -have changed significantly due to the ease of communicating with those in the organization (quickly scanning one's own communications, deciding which to answer immediately, and so forth). The evidence of this has yet to be quantified.
-The newest area of many-to-many communications 7 to keep more accurate forecasts of demand for individual items; in receiving, incoming items were checked carefully with invoices; and so on through each of the steps where the company added value to the products it distributed to its customers. Through this use of first and second era application of computer power the company kept more accurate track of its principal asset, inventory, and made more effective use of two other assets, its employees who could handle more items and its cash which was turned over more frequently. In short, the company began to do a thoroughly workmanlike job of using computers to support its existing business with its traditional methods.
The company then began to put computer terminals into their customers' premises (Exhibit 3) (in this purely illustrative example, drug stores). This allowed the customer to enter orders directly, in return for which the company guaranteed the customer delivery within a certain time, say, hypothetically twenty four hours. Notice that the customer was now doing the order-entry job for the Distributor thereby In the Sloan School at M.I.T. we are embarking on a research project which will identify situations where business strategies are being driven by information technology. This is being done with a view toward understanding technology's effects on the four remaining elements in our conceptual structure. Putting all of this togethertwe hope to begin to understand the conditions under which a firm can expect to improve its competitive position with the use of information technology.
Equally, we are hoping to begin to understand the implications of these moves for the firm and its management.
There is no doubt in our minds that management in the 1990's will be affected in major ways by information technology. Successful firms will be the ones who harness this technology and use it as a competitive weapon in their fight for survival and growth. We will try to understand this evolution and provide guidelines for change which will be useful to organizations. This is one important ingredient in strategic management for the 1990's.
